Introduction {#sec1-1}
============

Phacoemulsification is the default technique of choice for cataract surgery in the developed world.\[[@ref1]--[@ref3]\] In developing countries, extra capsular cataract extraction (ECCE) or Sutureless Large Incision Cataract Extraction (SLICE) is being performed with acceptable outcomes.\[[@ref4]\] SLICE was first described in 2000 and since then it has gained popularity in the developing nations as it is quick, cheap, and produces consistently good results.\[[@ref5]\]

In the United Kingdom, including our two units, phacoemulsification is routinely performed for cataract surgery. We felt that in certain high-risk cases, conventional phacoemulsification can lead to visually very significant complications like corneal edema or decompensation, wound burn, posterior capsule tear, vitreous loss, zonular dehiscence, or even dropped nucleus.\[[@ref3][@ref6]\] Cases were deemed to be high risk if they exhibited any combination of the following features as judged by the operating surgeon (MM or AM): extremely dense cataract, or very dense cataract in the presence of pseudoexfoliation, loose zonules/phacodonesis, Fuchs' endothelial dystrophy, poor patient co-operation/positioning, other confounding factors. Under such circumstances, there is an elevated risk for intra- and postoperative complications as described above.\[[@ref7]\] Such complications may be severely deleterious for the patient\'s visual prognosis and necessitate further difficult surgery. For example, a patient with a very dense cataract and Fuchs' endothelial dystrophy may have routine phacoemulsification and suffer corneal decompensation necessitating further surgery by way of Descemet\'s stripping endothelial keratoplasty and all the accompanying implications for medication use and hospital visits. The same patient may have complicated phacoemulsification and suffer posterior capsule rupture with vitreous loss and dropped nucleus fragment or retinal detachment. This would necessitate further vitreoretinal surgery, possibly in the presence of a decompensated cornea. Many such patients also have a significant medical history that requires consideration for length of time they can lie prone or their ability to sustain general anesthesia.

In these specific cases, we opted for SLICE (also known as manual small incision cataract surgery) and have looked at all the cases performed at our two units over a 12-month period.

Materials and Methods {#sec1-2}
=====================

This was a retrospective case note review of consecutive cases undergoing planned SLICE over a 12-month period; eight cases were performed at Singleton Hospital and three cases at Charing Cross Hospital. Cases were identified from the prospectively collected log by the consultants performing the surgeries (MM and AM). The decision to perform SLICE was made in advance of surgery or on the day of surgery after examining the patient and taking into consideration the slit lamp findings as well as individual patient circumstances. Patient demographics including any ocular or systemic comorbidities, best corrected visual acuity (BCVA) and refraction before and after surgery as well as any complications were studied.

Surgical Technique {#sec2-1}
------------------

All patients were prepared in the usual manner for surgery and had a sub-tenon or peribulbar anesthetic. The surgical steps of SLICE have been described previously.\[[@ref8]\] Briefly, it involved superior conjunctival peritomy followed by a 6-7 mm half-depth scleral incision 1.5-2 mm behind the limbus and a scleral tunnel extending 1-2 mm into clear cornea and being wider at its internal ostium (9-10 mm) than its external opening. A paracentesis is made inferotemporally and the superior corneoscleral tunnel is opened into the anterior chamber using a 2.6-mm keratome. Tryptan blue is used to stain the capsule and a generous 7-mm continuous curvilinear capsulorhexis is performed. The corneoscleral tunnel is fully opened and generous viscoelastic is used to maintain the anterior chamber during hydrodissection. The nucleus is dialled into the anterior chamber, separated from the posterior capsule and corneal endothelium by further generous viscoelastic, and expressed using an irrigating vectis. After aspirating the soft lens matter, an acrylic intraocular lens is inserted in the bag, viscoelastic aspirated, and the anterior chamber formed with balanced saline solution. The conjunctiva is closed with cautery. Patients were seen at 1 day, 1 week, 4-6 weeks, and 12 weeks postoperatively.

Results {#sec1-3}
=======

Eleven eyes of 11 patients had planned SLICE during a 12-month period and five patients were male. The mean age was 79.2 years ± SD 9.4 (range, 59 to 91) and the mean follow-up duration was 12 weeks.

Ten eyes (91%) had preoperative vision of hand motions or worse, while the remaining one eye had BCVA of LogMAR 0.48 (20/60). One eye (9%) had advanced pseudoexfoliation, while three eyes (27%) had age-related macular degeneration (ARMD) that contributed significantly to reduced vision, although the diagnosis of ARMD was made postoperatively in all three cases. One of the patients with ARMD also had significant Fuchs' endothelial dystrophy. There was no fundal view in ten eyes (91%) due to dense cataracts and B-scan ultrasound was used to confirm an attached retina. Schizophrenia, Alzheimer\'s, cerebral palsy, and significant posturing issues were found in 4 (36%) of our patients and in one patient, we could not get postoperative visual acuity or subjective refraction. Ten patients (91%) were British Caucasians, while the last patient was of a Somalian background.

There were no complications seen during or after surgery. None of the patients showed clinical corneal edema the following day and vision stabilized at around 3 weeks postoperatively, though BCVA and refraction was taken at 5 to 6 weeks postoperatively. The visual and refractive outcomes are shown in [Table 1](#T1){ref-type="table"}. In our series, nine patients (81.8%) achieved BCVA of LogMAR 0.3 (20/40) or better postoperatively; one patient was unable to be tested formally due to learning disabilities and one patient\'s vision did not change due to advanced atrophic macular degeneration, but navigational vision improved dramatically and he was subjectively happy with the outcome (this was the patient with Fuchs' endothelial dystrophy). Though our numbers are small, we have not encountered any complications in our series and the mean astigmatism, though slighter higher postoperatively, was not statistically significant (*P* = 0.196).
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Discussion {#sec1-4}
==========

Since SLICE was first described in 2000 by Ruit *et al*., it has become a popular technique for cataract extraction in the developing world.\[[@ref5]\] SLICE is the preferred technique over ECCE as it provides better unaided visual acuities while maintaining the low cost and low complication rates.\[[@ref4]\] It is also a significantly faster procedure, making it an ideal technique for surgeons performing high-volume cataract surgeries.\[[@ref4]\]

In the developing world, SLICE has many advantages over ECCE: (1) the lack of sutures means that suture-related complications (such as suture infections and broken sutures) are not a burden for people who often cannot attend the eye clinic again because of the distance that they would need to travel; (2) the lack of sutures also means that the induced astigmatism is less than that occurs with ECCE and so the final unaided visual acuity will be better with SLICE; (3) faster visual recovery and ability to resume normal functions.\[[@ref9]\]

In a developed country like the United Kingdom, phacoemulsification is the routine technique for cataract surgery. On occasions, we do see brunescent cataracts (with or without pseudoexfoliation, Fuchs' endothelial dystrophy, and other confounding factors) in patients who might have other comorbidities making them significantly high risk for the phacoemulsification surgery. Performing prolonged phacoemulsification in such cases can lead to several complications due to stress on zonules and damage to endothelial cells. Dense, mobile, or brunescent cataracts were selected for SLICE in our departments, as it was felt that an acceptable visual outcome can be achieved while preventing or minimizing the complications.

It has been shown in randomized control trials that SLICE can achieve similar visual outcomes to phacoemulsification.\[[@ref4][@ref10]\] There was similarly no significant difference between the mean astigmatism and the endothelial cell loss at 6 weeks postoperatively between SLICE and phacoemulsification.\[[@ref10][@ref11]\]

There are several differences between ECCE and SLICE that mean SLICE is not simply "an ECCE but without the sutures." First, the anterior chamber is flattened in ECCE when the incision is fully opened, whereas SLICE maintains the anterior chamber at all times. Second, there is considerable stress placed on the zonules in ECCE, such as that occurs during expression of the cataract from within the capsular bag by using a vectis beneath the cataract inside the bag and a second instrument (such as a squint hook) on the external aspect to produce "ballotting" of the cataract. This does not occur in SLICE since the nucleus is dialled into the anterior chamber with minimal zonular stress, and it is then expressed from the anterior chamber without any external forces being applied and without stressing the capsular bag or zonules. Third, irrigation and aspiration of the epinuclear material and placement of the intraocular lens are performed with a formed anterior chamber in SLICE, which is not the case in ECCE.

Overall, ECCE has been an extremely valuable operation for the relief of blindness due to cataract all over the world, including the developed world. However, the advantages of SLICE over ECCE and over phacoemulsification for the treatment of high-risk cataract patients in the developed world should prompt surgeons to consider adopting this technique for the few patients in whom phacoemulsification may not be the best treatment option. A recent paper from Nepal suggested that increasing number of patients are presenting earlier in rural areas and have higher visual expectations making them suitable for phacoemulsification.\[[@ref12]\] This paper commented that ophthalmologists should be a "complete cataract surgeon" and must be able to perform ECCE, SLICE, and phacoemulsification, so that they can choose the best technique depending on the patient\'s circumstances. We think this also applies to the developed world surgeons and on those few occasions when we come across significantly dense cataracts with high risks of perioperative complications, SLICE should be considered as an alternative if that seems to be the safer option.

The limitations of our study include the retrospective study design, small sample size, and short follow-up duration. However, we want to demonstrate that SLICE can be a safe and effective technique for eyes that are considered to have a higher risk of intraoperative complications when operated by conventional phacoemulsification. It is important to emphasize here that we are not describing a new technique but only suggesting to consider its use in the developed world for patients who may be at significantly high risk for conventional phacoemulsification surgery.

There is a small but steadily growing literature on the potential benefits developed countries can gain from experiences in developing countries. The importance of this type of learning has been recently highlighted both in global health and global business.\[[@ref13][@ref14]\] Furthermore, a range of clinical benefits derived from the developing world (both at system and individual practitioner levels) are percolating the literature.\[[@ref15]--[@ref19]\] In fact, some global partnership focused programs place a clear emphasis on bi-directional knowledge transfer between front line healthcare professionals in the developed and developing world.\[[@ref20]\] The potential use of SLICE in a sub-group of ophthalmology patients in the United Kingdom described in this paper adds to the global pool of knowledge on such bidirectional knowledge transfer.

Conclusion {#sec1-5}
==========

SLICE is a safe and effective technique and is a useful alternative in high-risk cases like dense, brunescent, or mobile cataracts. It should be considered even in a developed world setting where phacoemulsification is usually the technique of choice.
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